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(54) Vehicle headlamp having a light shield 

(57) A vehicle headlamp having a light shield (18) 
that does not outgas under normal lamp operation is 
disclosed. The vehicle headlamp uses a light shield (18) 
with a interior surface (24) with a rough, black ceramic 
coating (32). The ceramic surface absorbs almost all 
the visible light shone on it The surface is highly resist- 
ant to the heat generated by the light absorption, and 
the roughness breaks up visible light images in any 
small amount of reflected light. The ceramic material 
does not outgas or deteriorate so as to leave a film on 
the other lamp elements. 
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Description 

1 . Technical Field 

[0001] The invention relates to electric lamps and in s 
particularly to vehicle lamps. More particularly the 
invention is concerned with a light shield as maybe used 
in a headlamp. 

2. Background Art 10 

[0002] Vehicle headlamps are commonly made with 
small, intense light sources. These light sources may be 
either tungsten halogen filament sources or high inten- 
sity discharge sources. Most of the generated light is is 
controlled and directed by the reflector to be projected 
as a properly formed light beam. However, a portion of 
the light from the source goes directly forward and can- 
not be controlled by the reflector. Another portion of the 
light is reflected from nearby supports and wall struc- 20 
tures that are closer to the source than is the reflector. 
These nearby objects then act as if they were second- 
ary light sources acting as what is called parasitic 
sources. The directly projected light, and the reflections 
from parasitic sources are usually uncontrolled, and 25 
result in glare. It is frequently preferred to block this light 
with a light shield to limit the resulting glare. 
[0003] The light and heat reflected from the center of 
the reflector normally adds to the heat and light coming 
directly from the light source, to heat in a center spot of 30 
the exterior lamp lens. The center of the lens can then 
suffer heat stress. Again, it is frequently preferred to 
shield this light to protect the exterior lens. 
[0004] The light block or light shield may be a wall or 
similar structure placed intermediate the light source 35 
and the exterior. Light shields commonly have a cup 
shape. The light received in the light shield should not 
be reflected back out in an uncontrolled manner, so it is 
common to coat the inside surface of the light shield 
with a light absorbing material. The light shield fre- 40 
quently absorbs the received light and converts it to 
heat As a result, the light shield becomes hot. 
[0005] It has been found that over the life of a head- 
lamp, the light absorbing material coating the light 
shield can either quickly or over time outgas material as 45 
the light shield bakes during lamp operation. The out- 
gased material migrates in the enclosed headlamp, and 
condenses on the other structures, the reflector, the 
inside surface of the exterior lens, and even the light 
source itself. The resulting film may color the light or so 
reduce the total amount of projected light. The head- 
lamp then looks dingy, and performs less well. There is 
then a need for an inexpensive light shield coating that 
does not outgas during the life of operation. 

55 

Disclosure of the Invention 

[0006] A vehicle headlamp having a light shield may 



33 A2 2 

be formed from a vehicle housing defining an enclosed 
volume, and an opening; the housing enclosing a reflec- 
tor, and a light source; a light shield being positioned 
intermediate the light source and the defined opening; 
the light shield having a surface facing the light source 
including a layer of a high temperature ceramic; and a 
lens positioned to cover the defined opening. 

Brief Description of the Drawings 

[0007] 

FIG. 1 shows a cross sectional view of a preferred 
embodiment of a vehicle headlamp having a light 
shield. 

FIG. 2 shows a cross sectional view of a light 
shield. 

Best Mode for Carrying Out the Invention 

[0008] FIG. 1 shows a preferred embodiment of a 
vehicle headlamp having a light shield. Like reference 
numbers designate like or corresponding parts through- 
out the drawings and specification. The vehicle head- 
lamp 10 having a light shield is assembled from a 
housing 12, a reflector 14, a light source 16, light shield 
18, and a lens 20. 

[0009] The vehicle housing 12 may be made out of 
bulk filled plastic resin to have the general form of a 
walled body defining an enclosed volume with an open- 
ing to the volume. A vehicle housing 12 usually includes 
a defined opening that is sufficient to allow the projec- 
tion therethrough of a light beam with a pattern to illumi- 
nate the roadway sufficiently for the vehicle. The defined 
opening is usually a majority of the forward facing por- 
tion of the housing 12. The vehicle housing 12 may 
additionally include mounting and aiming hardware, 
electrical couplings, sealing and lens features as is gen- 
erally known in the art. These additional features are a 
matter of design choice, and are not considered rele- 
vant here. The reflector 14 may be made out of smooth, 
high temperature resin to have the general form of a 
concave shell defining an interior volume with at least a 
portion of the interior surface being reflective. The vehi- 
cle housing 12 may alternatively be formed as a reflec- 
tive internal housing wall. The light source 16 may be 
made out of tubular glass to have the general form cf a 
tube section closed at each axial end. The vehicle hous- 
ing 12 encloses the light source 16, and the reflector 14 
is positioned to face the light source 1 6, so as to project 
a light beam through the defined opening in a forward 
direction. 

[0010] FIG. 2 shows a cross sectional view of a light 
shield 18. The light shield 18 may be made out of 
chrome plated steel to have the general form of a cup. 
The vehicle housing 12 encloses the light shield 18. The 
light shield 18 is positioned to be intermediate the light 
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source 16 and the defined opening. The preferred light 
shield 18 has the form of a cup with a wall defining an 
exterior surface 22, and an interior surface 24. In the 
preferred embodiment the interior surface is roughened 
to assist in breaking up any possible light source image. 5 
In the preferred embodiment the exterior surface 22 
faces the defined opening. The preferred light shield 18 
may be supported by an attachment leg 26, that is cou- 
pled to either the housing 12, or the reflector 14. In one 
embodiment the leg 26 was formed with a foot 28 that w 
slid into a slot formed on the inner surface of the hous- 
ing 12. The foot 28 may then be held in place by a 
screw, clip, friction, press fit, formed latch or other 
mechanical means. 

[001 1] On the interior surface 24 of the light shield 18 15 
is formed a ceramic inner layer 32. In the preferred 
embodiment, the ceramic inner layer 32 is not smooth. 
Rather, it is rough, pitted, or otherwise formed with crev- 
ices and peaks so as to form an irregular reflecting sur- 
face. Additionally the preferred ceramic inner layer 32 is 20 
highly absorbent with respect to visible light. The 
absorbent surface substantially reduces reflections 
from the inner layer 32. This prevents most of the 
impinging light from being reflected back to the light 
source 16 or the reflector 14. By forming the inner layer 25 
32 in an irregular fashion, any image in the small 
amount of light that may be reflected is broken up by the 
surface irregularities. The light shield 18 then does not 
act as a false, or second light source (parasitic light 
source), and thereby does not project a false, glaring or 30 
otherwise undesirable secondary source images in the 
projected beam pattern. The preferred ceramic inner 
layer 32 is metal carbide, that is then resistant to heat, 
light absorbing, and not light reflecting. Titanium carbide 
has been found to have a very black or near black color 35 
with respect to visible light, and therefore is the pre- 
ferred material. 

[0012] The preferred inner layer 32 may be formed by 
reactive sputtering process. The preferred method of 
making the coated light shield may be achieved by the 40 
following steps. First, a cup shaped light shield is 
formed as work piece from steel or other appropriate 
metal. This may be done by metal stamping, casting, or 
other convenient know metal working process. The cup 
is then cosmetically coated, at least on the exterior side, 45 
with a reflective metal coating, such as tin or nickel. This 
may be achieved by electroplating, or similar metal coat- 
ing methods. Painting, and similar processes leaving 
outgasable coating components in the coating are dis- 
couraged. In the preferred embodiment, the interior sur- so 
face of the light shield is then roughened. This may be 
achieved by particle blasting, or chemically etching the 
interior surface. The roughened interior surface helps 
bond subsequent coating, and helps break up any 
residual image reflection. The light shield is then placed 55 
a sputtering chamber with the cup interior facing the 
sputtering target. The chamber includes an organic gas 
component to react with the sputtered material. The 



preferred organic gas is acetylene. A metal is then sput- 
tered in the chamber, so that the sputtered material 
impacts and adheres to the exposed interior surface of 
the light shield. The preferred metal is titanium, 
although others may be used. Titanium carbide is quite 
black, and highly resistant to heat. As the sputtered 
metal passes through the organic gas, the two react to 
form a particle with a metal carbide surface, or solid par- 
ticle of metal carbide. As these particles impact the inte- 
rior surface of the light shield, the particles adhere to the 
surface, thereby building up an agglomeration of parti- 
cles. This agglomeration in general follows the interior 
surface, which may be roughened, but the agglomera- 
tion from particle to particle is not smooth, but quite 
rough. The irregular agglomeration of titanium carbide 
particles then absorbs light falling on it, and to the extent 
any light is reflected, any image in the reflected light 
tends to be broken up. The sputtering is continued until 
a sufficient layer coats the interior surface of the cup. 
Some additional processing may be necessary to clean, 
or otherwise prepare the light shield for final installation 
and use in a headlamp. The light shield is then installed 
in a headlamp. 

[001 3] The foot of the light shield 1 8 may be fined in a 
slot screwed, snap fined, or otherwise coupled by a cho- 
sen coupling to the housing 1 2. It is generally believed 
that an interference type mechanical coupling is the 
best. The currently available glues are suspected to be 
subject to outgassing, melting, cracking or otherwise 
failing. 

[0014] The lens 20 may be made out of glass or clear 
plastic to have the general form of a curved plate 
adapted with a sealing rim to mate with the housing 12. 
The vehicle housing 12 with the defined opening may 
then be sealed by the lens 20. The reflector 14, light 
source 16 and the light shield 18 are then enclosed by 
the lens 20. 

[0015] In a working example some of the dimensions 
were approximately as follows: The vehicle housing was 
made of bulk filled plastic resin, and had a wall, a inte- 
rior volume, a defined opening, a mounting and aiming 
hardware, a with a width, thickness, diameter, radius, 
length, centimeter (0.0 inch). The light shield may be 
made of cold rolled steal or stainless steel that is 
stamped into form. The Cup is then chrome plated. The 
interior is then sand blasted to roughen the surface. It is 
easier to chrome the whole cup, then to try to chrome 
only part of the cup, and chroming over a sand blasted 
area would reduce the effectiveness of the sand blast- 
ing. The cup exterior is then shielded and the cup inte- 
rior is coated with titanium carbide. The cup has been 
tested for initial coating adhesion, heat resistance, pho- 
tometries, gloss and outgassing, and has passed the 
tests specified. Salt spray and color testing are in com- 
plete at this time. The disclosed dimensions, configura- 
tions and embodiments are as examples only, and other 
suitable configurations and relations may be used to 
implement the invention. 
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[0016] While there have been shown and described 
what are at present considered to be the preferred 
embodiments of the invention, it will be apparent to 
those skilled in the art that various changes and modifi- 
cations can be made herein without departing from the 
scope of the invention defined by the appended claims. 

Claims 

1 . A light shield for a nearby light source having a pro- 
jected pattern of light, the light shield comprising: 

a) a wall having a first side to face the light 
source, thereby defining a region of the pro- 
jected beam pattern to be blocked by the 
shield; and 

b) a tin film coating of a ceramic adhered to the 
first side to face the light source. 



a light source supported and positioned in the 
housing with respect to the reflector to project 
light through the opening to form a light beam 
pattern; and 

5 a light shield having a wall defining an inner 

layer facing the light source; the light shield 
being supported in the interior volume; and 
a light absorbent, ceramic coating having an 
unsmooth surface formed on the inner layer. 

10 

10. The headlamp in claim 9, wherein the light shield is 
a coated metal body. 

11. The headlamp in claim 9, wherein the ceramic coat- 
15 ing is a titanium carbide coating. 

12. The headlamp in claim 9, wherein the ceramic coat- 
ing comprises an agglomeration of particles. 

20 1 3. The headlamp in claim 9, wherein the ceramic coat- 
ing comprises an irregular surface. 

1 4. The headlamp in claim 9, wherein the surface of the 
ceramic coating is formed by reactive sputtering. 

25 

15. A vehicle headlamp having a light shield compris- 
ing: 

a headlamp housing defining an interior vol- 
30 ume and an opening to the interior volume; 

a reflector formed in the interior volume and 

facing the defined opening; 

a light source supported and positioned in the 

housing with respect to the reflector to project 
35 light through the opening to form a light beam 

pattern; and 

a metal light shield having a wall defining an 
inner layer facing the light source, and an outer 
surface facing the defined opening; the light 

40 shield being supported in the interior volume, 

and positioned intermediate the light source 
and the defined opening; and 
a reactive sputtered, titanium carbide coating 
formed on the inner layer having an unsmooth 

45 surface. 

16. A light shield for a nearby light source having a pro- 
jected pattern of light, the light shield comprising: 

so a) a wall having a first side facing the light 

source, thereby defining a region of the pro- 
jected beam pattern to be blocked; and 
b) a thin film coating of a black titanium carbide 
adhered to the first side. 

55 

17. The light shield in claim 16, wherein the first side 
has rough surface prior to adhering the metal car- 
bide. 



2. The light shield in claim 1, wherein the ceramic 
coating comprises an agglomeration of particles. 

3. The light shield in claim 1, wherein the ceramic 
coating has an unsmooth surface. 

4. The light shield in claim 1 , where in the surface of 
the ceramic coating is formed by reactive sputter- 
ing. 

5. The light shield in claim 1 , wherein the first side of 
the wall has a rough surface prior to adhering the 
ceramic coating. 

6. The light shield in claim 1, wherein the ceramic 
coating is a metal carbide coating. 

7. The light shield in claim 1 , wherein the metal car- 
bide is titanium carbide. 

8. A vehicle headlamp having a light shield compris- 
ing: 

a headlamp housing defining an enclosed vol- 
ume, and an opening to the volume; the hous- 
ing enclosing a reflector, and a light source; 
a light shield being positioned intermediate the 
light source and the opening; the light shield 
having a surface facing the light source includ- 
ing a layer of a high temperature ceramic; and 
a lens positioned to cover the opening. 

9. A vehicle headlamp having a light shield compris- 
ing: 

a headlamp housing defining an interior vol- 
ume and an opening to the interior volume; 
a reflector formed in the interior volume and 
facing the defined opening; 
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18. The light shield in claim 16. wherein the metal car- 
bide is titanium carbide. 

19. A method of making a light shield comprising the 



20. The method in claim 19, wherein the metal carbide 
is formed by sputtering metal particles in an organic 
gas to carborize the sputtered metal particles, and 
impinging the formed metal carbide particles on the 15 
first side. 



steps of: 



5 



a) forming a light shield wall with a first side to 
face a light source 

b) roughening the first side; and 

c) adhering a metal carbide to the first side. 
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(54) Vehicle headlamp having a light shield 

(57) A vehicle headlamp having a light shield (18) 
that does not outgas under normal lamp operation is 
disclosed. The vehicle headlamp uses a light shield (18) 
with a interior surface (24) with a rough, black ceramic 
coating (32). The ceramic surface absorbs almost all 
the visible light shone on it. The surface is highly resist- 
ant to the heat generated by the light absorption, and 
the roughness breaks up visible light images in any 
.small amount of reflected light. The ceramic material 
does not outgas or deteriorate so as to leave a film on 
the other lamp elements. 
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